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Abstract of JP2001 264535 

PROBLEM TO BE SOLVED: To develop an 
optical member capable of forming a liquid 
crystal display device excellent in brightness 
and contrast and less in coloring at a wide 
visual field angle in front and diagonal viewing. 
SOLUTION: The optical member consists of a 
laminated body of an optical compensation 
polarizing plate 1 wherein a double refraction 
layer 1 1 consisting of a discotic liquid crystal 
polymer is supported by a transparent 
protective layer 12 with which a polarizing film 
13 is coated and a polarized light separating 
plate 3 for separating incident natural light into 
reflected light and transmitted light both 
consisting of polarized light. The liquid crystal 
display device is formed by disposing the 
optical member having the polarizing film 
positioned between the double refraction layer 
and the polarized light separating plate on at 
least one side of a liquid crystal cell via the 
double refractive layer side. Thereby, the liquid 
crystal display device capable of thinning its 
size and enhancing light transmittance and 
excellent in display quality can be formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical member in which it excels in brightness and 
contrast with a transverse plane and the large angle of visibility of strabism, and coloring can form few 
liquid crystal displays. 
[0002] 

[Background of the Invention] Conventionally, the polarization division plates (JP,59-127019,A, JP.61- 
122626A JP,63-121821 P A, JP,3-45906,A, etc.) which divide the incidence natural light into the reflected 
light which consists of polarization, and the transmitted light, and the optical compensating plate (JP,6- 
2141 16,A) which comes to support the birefringence layer which consists of a discotheque liquid crystal 
polymer with a transparence base material were known. While according to the above supplying the 
linearly polarized light which carried out the laminating to the optical member by having used the 
polarization division plate and the optical compensating plate as the polarizing plate, has arranged it on 
the side light mold light guide plate which forms a back light, and minded the polarization division plate to 
a polarizing plate and controlling an absorption loss, obtaining the liquid crystal display which 
compensates the phase contrast by the form birefringence of a liquid crystal cell through an optical 
compensating plate, and is excellent in brightness and an angle of visibility is expected. 
[0003] However, in the optical member which consists of the above mentioned conventional polarization 
division plate and the above mentioned polarizing plate, and an optical compensating plate, while decline 
in light transmittance was large, there was a trouble that a hue changed a lot in the check by looking in a 
transverse plane or the direction of strabism (coloring). 
[0004] 

[The technical technical problem of invention] This invention makes a technical problem development of 
the optical member in which it excels in brightness and contrast with a transverse plane and the large 
angle of visibility of strabism, and coloring can form few liquid crystal displays 
[0005] 

[Means for Solving the Problem] The optical compensation polarizing plate with which this invention 
comes to support the birefringence layer which consists of a discotheque liquid crystal polymer in the 
transparent protection layer which covers a polarization film, As the optical member and birefringence 
layer which are characterized by consisting of a layered product with the polarization division plate which 
divides the incidence natural light into the reflected light which consists of polarization, and the 
transmitted light, between polarization division plates The liquid crystal display characterized for said 
optical member in which a polarization film is located by the thing of a liquid crystal cell which it comes 
to arrange in one side at least through the birefringence layer side is offered 
[0006] 

[Effect of the Invention] According to the optical member of this invention, by the abbreviation of the 
transparence base material for support in combination-izing of the support base material of the 
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transparent protection layer of a polarization film, and a discotheque liquid crystal polymer layer, 
therefore the conventional optical compensating plate, light transmittance can be raised with thin shape- 
ization and, moreover, coloring by check by looking in a transverse plane or the direction of strabism can 
be controlled sharply. Consequently, the liquid crystal display which controls coloring and is excellent in 
display grace, such as brightness and contrast, with a transverse plane and the large angle of visibility of 
strabism can be formed, aiming at improvement in brightness. 
[0007] 

[Embodiment of the Invention] The optical member by this invention consists of a layered product of the 
optical compensation polarizing plate which comes to support the birefringence layer which consists of a 
discotheque liquid crystal polymer in the transparent protection layer which covers a polarization film, 
and the polarization division plate which divides the incidence natural light into the reflected light which 
consists of polarization, and the transmitted light. The example was shown in drawing 1 . 1 is an optical 
compensation polarizing plate, 3 is a polarization division plate, and 2 is an adhesive layer as occasion 
demands. 

[0008] What combinationHzed the support base material of the transparent protection layer of a 
polarization film and a discotheque liquid crystal polymer layer as an optical compensation polarizing plate 
in support of the birefringence layer 1 1 which consists of a discotheque liquid crystal polymer by the 
transparent protection layer 12 which covers the polarization film 13 like the example of drawing is used. 
[0009] The linearly polarized light of a predetermined polarization shaft can be penetrated on the 
aforementioned polarization film, other light can use the proper thing to absorb for it, and there is 
especially no limitation in it about the class. Incidentally as the example, the film of the polyene 
orientation like the thing and the dehydration processing object of polyvinyl alcohol which iodine and/or 
dichromatic dye were made to stick to the hydrophilic high polymer film like a polyvinyl alcohol system 
film, a partial formaHzed polyvinyl alcohol system film, and an ethylene-vinylacetate copolymer system 
partial saponification film, and carried out extension processing, or the demineralization acid-treatment 
object of a polyvinyl chloride etc. is raised. Above all, the polarization film which consists of iodine and/or 
a polyvinyl alcohol system oriented film of dichromatic dye content from points, such as height of degree 
of polarization, is used preferably. 

[0010] On the other hand, the transparent protection layer 12 and 14 which covers one side or the both 
sides of the polarization film 13, and protects a polarization film can be formed in a proper transparence 
polymer like the example of drawing. Above all, the polymer which is excellent in transparency, a 
mechanical strength and thermal stability, moisture electric shielding nature, etc. can use preferably. 
Incidentally as the example, the cellulose system polymer like diacetyl cellulose or a cellulose triacetate, 
The polyester system polymer like polyethylene terephthalate or polyethylenenaphthalate, A 
polycarbonate system polymer and the acrylic polymer like polymethylmethacrylate, Polystyrene and the 
styrene system polymer like an acrylonitrile styrene copolymer, An olefin system polymer, a vinyl chloride 
system polymer, and nylon and the amide system polymer like aromatic polyamide like polyolefine or 
ethylene propylene rubber that have polyethylene, polypropylene, a cyclo system, or norbornene 
structure are raised. 

[001 1] Moreover, the polymer hardened by heat, UV irradiation, etc., such as the blend object of an imide 
system polymer, a sulfone system polymer, a polyether sulphone system polymer and a polyether ether 
ketone system polymer, a polyphenylene sulfide system polymer and a vinyl alcohol system polymer, a 
vinylidene-chloride system polymer and a vinyl butyral system polymer, an ant rate system polymer and a 
polyoxymethylene system polymer, an epoxy system polymer, or said polymer or a polyester system, 
acrylic, an urethane system and an amide system, a silicone system, and an epoxy system, can be used 
for formation of said transparent protection layer. Transparent protection layer more desirable than 
points, such as control of coloring, is excellent in isotropy like a cellulose system film. Although 
transparent protection layer considered as the spreading method and film of polymer liquid, it can be 
formed by the method with a proper adhesion laminating method etc. 

[0012] Although an optical compensation polarizing plate supports the birefringence layer which consists 



http://www4.ipdLncipi.go.jp/cgi-bin/tran^web^cgLejje 



9/28/2005 



JP,2001-264535,A [DETAILED DESCRIPTION] 



Page 3 of 6 



of a discotheque liquid crystal polymer in the transparent protection layer which covers the above- 
mentioned polarization film f the gestalt shall have the birefringence layer 1 1 concerned like the example 
of drawing usually on the outside of the transparent protection layer 12 of one side which covers a 
polarization film. 

[0013] The birefringence layer concerned can be attached to the film for the method which attaches the 
birefringence layer concerned to the transparent protection layer which covers a polarization film also 
performing formation of an optical compensation polarizing plate, and forming Japanese lacquer and 
transparent protection layer, and the method pasted up on a polarization film can also perform the film. In 
addition, the method according to the former, such as a method which carries out coating of the solution 
of a liquid crystal polymer on the orientation film, can perform formation of the birefringence layer which 
consists of a discotheque liquid crystal polymer. 

[0014] As a polarization division plate, when incidence of the natural light is carried out, the linearly 
polarized light of the predetermined polarization direction or the circular polarization of light of the 
predetermined direction is reflected, and other light can use the proper thing which shows the property 
to penetrate. Incidentally, as the example, the linearly polarized light of the predetermined polarization 
direction like the multilayer layered product of the thin film film from which the multilayered film and 
refractive-index anisotropy of a dielectric are different is penetrated, other light reflects the circular 
polarization of light of the method of Uichi Hidari like the linearly polarized light division plate which 
shows the property to reflect, and a cholesteric-liquid-crystal layer, and the circular polarization of light 
division plate which shows the property which other light penetrates is raised. 

[001 5] By using the polarization division plate which shows this reflection / transparency property, 
increase of the quantity of light which is made to carry out incidence of the light from the light source of 
a back light etc., obtains the transmitted light of a predetermined polarization condition, supplies it in the 
condition that a polarizing plate is hard to be absorbed, and can be used for a liquid crystal display etc. 
can be aimed at, and brightness can be raised. Moreover, if the reflected light by the polarization division 
plate is reversed through a reflecting layer etc. in that case and re-incidence is carried out to a 
polarization division plate, from the parts or all penetrating as a light of a predetermined polarization 
condition, the quantity of the light which penetrates a polarization division plate using the reflected light 
can be made to be able to increase, and brightness, such as a liquid crystal display, can be raised more. 
[0016] The circular polarization of light division plate which consists of the aforementioned cholesteric 
liquid crystal is obtained as a liquid crystal polymer layer 33 which generally carried out GURANJAN 
orientation through the orientation film by rubbing processing etc. on the transparence base material 34 
like the example of drawing, although it can also obtain as an oriented film of a liquid crystal polymer etc. 
In that case, a cholesteric-liquid-crystal polymer layer can prepare one layer or more than two-layer in 
one side or the both sides of a transparence base material. 

[0017] When preparing the cholesteric-liquid-crystal polymer layer more than two-layer in the above, 
although the thing from which the spiral pitch of GURANJAN orientation is different, therefore reflected 
wave length are different, considering as combination is desirable. What can expand a reflective 
wavelength region by superposition-ization by this combination, and reflects the circular polarization of 
light in the large wavelength range, such as a light region, can be obtained, and the transparency circular 
polarization of light of the large wavelength range can be acquired based on it. 

[0018] The superposition layer of a cholesteric-liquid-crystal polymer layer can be formed by a two 
coats method etc. In addition, it is desirable to superimpose on the occasion of superposition of the 
cholesteric-liquid-crystal polymer layer from which the spiral pitch of GURANJAN orientation is different, 
so that the spiral pitch may consist of a point of the improvement in efficiency for light utilization, as a 
result the improvement in brightness as large and small sequence. Moreover, the proper thing which 
consists of a polymer illustrated by the above-mentioned transparent protection layer can be used for 
the transparence base material which supports a cholesteric-liquid-crystal polymer layer. 
[0019] In the above, a circular polarization of light division plate can also be used in combination with a 
quarter-wave length plate from it being what offers the circular polarization of light for the purpose of 
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linearly-polarized-light-izing the circular polarization of light. That is, like the example of drawing, the 
circular polarization of light by the circular polarization of light detached core 33 is linearly-polarized- 
light-ized with the quarter-wave length plate 31, by arranging the optical compensation polarizing plate 1 
so that the transparency shaft of the polarization film 13 may be as much as possible in agreement to 
the plane of vibration of the linearly polarized light, the absorption loss by the polarization film can be 
prevented and brightness can be raised more. Therefore, the quarter-wave length plate 31 is arranged 
like the example of drawing between the optical compensation polarizing plate 1 and the circular 
polarization of light detached core 33. 

[0020] The proper thing according to the former, such as what supported the oriented film of liquid 
crystal polymers, such as a form birefringence film which consists of an oriented film of the polymer 
illustrated by the above-mentioned transparent protection layer etc. as the aforementioned quarter-wave 
length plate, and a nematic system, and its orientation liquid crystal layer on the transparence base 
material, can be used. What functions as a quarter-wave length plate in the large wavelength range, such 
as a light region, can be obtained with the method which superimposes the phase contrast layer which 
shows the phase contrast layer which functions as a quarter-wave length plate to the homogeneous 
lights, such as light with a wavelength of 550nm, and other phase contrast properties, for example, the 
phase contrast layer which functions as 1/2 wavelength plate. Therefore, a quarter-wave length plate 
may consist of a phase contrast layer more than one layer or two-layer. 

[0021] The aforementioned oriented film may be a form birefringence film which controlled the refractive 
index of the thickness direction of a film by the method which may process by the method with proper 
one shaft, two shafts, etc., and gives a shrinkage force or/and the extension force to the bottom of 
adhesion with a heat shrink nature film. In addition, when consisting of what superimposed the 
cholesteric-liquid-crystal layer which the circular polarization of light division plate described above so 
that the spiral pitch might become as large and small sequence, it is more desirable than points, such as 
coloring reduction by strabism, to arrange a quarter-wave length plate to a side with the small spiral pitch 
of the superposition object. 

[0022] Although an optical compensation polarizing plate and a polarization division plate may only be 
piled up and the optical member by this invention may place them, preferably, for the purpose of 
stabilization of quality, improvement in the assembly effectiveness of a liquid crystal display, etc. by gap 
prevention of an optical axis, like the example of drawing, it pastes up the optical compensation polarizing 
plate 1 and the polarization division plate 3 through an adhesive layer 2, and carries out laminating 
unification. Moreover, when it has the quarter-wave length plate 31, it is desirable to paste a circular 
polarization of light division plate, and to carry out the laminating unification also of it through an 
adhesive layer 32. 

[0023] Proper slime, such as a binder which makes a base polymer proper polymers, such as for example, 
an acrylic polymer, a silicone system polymer and polyester, polyurethane and a polyether, and synthetic 
rubber, can be used for formation of the above mentioned adhesive layer. What is excellent in optical 
transparency, weatherability, thermal resistance, etc., and can produce neither a float nor peeling easily 
due to the effect of heat or humidity can use preferably like an acrylic binder above all. 
[0024] As an example of the acrylic binder incidentally described above The aikyl ester of the acrylic acid 
with which carbon numbers, such as a methyl group, an ethyl group, and butyl, have 20 or less alkyl group 
(meta), (Meta) Although that to which the weight average molecular weight which comes to copolymerize 
the acrylic monomer which consists of amelioration components, such as an acrylic acid and acrylic-acid 
(meta) hydroxyethyl, in the combination from which glass transition temperature becomes 0 degree C or 
less makes 100,000 or more acrylic polymers a base polymer is raised It is not limited to this. 
[0025] An adhesive layer shall make it contain a transparence particle, and shall show optical diffusibility. 
proper things, such as an organic system particle which turns into the transparence particle from a silica, 
an alumina, a titania and a zirconia, tin oxide and indium oxide, cadmium oxide, antimony oxide, etc. and 
which a conductive thing also becomes from the polymer for which a bridge is not constructed [ a certain 
inorganic system particle, bridge formation, or ], — one sort — or two or more sorts can be used. 
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[0026] A method with proper method which attaches slime to adhesion sides, such as an optical 
compensation polarizing plate and a polarization division plate, by the method with the proper coating 
method by the rolling method by the calendering roll method etc., the doctor blade method, the gravure 
roll coater method, etc. or method which forms an adhesive layer according to the above on a separator, 
and carries out transfer of it to a predetermined adhesion side etc. can perform an adhesive layer. In 
addition, the adhesive layer aiming at adhesion with other members, such as a liquid crystal cell, can be 
prepared also in the outside surface of an optical member if needed. Tentative installation covering of the 
front face can also be carried out with a separator etc. for the purpose of protection of a pollution 
control etc. until it presents practical use, when the adhesive layer is exposed to a front face. 
[0027] The optical member by this invention can be used for various kinds of applications according to 
the former. It can use for improvement in brightness, expansion of an angle of visibility, etc. especially in 
a liquid crystal display preferably. The liquid crystal display can form [ like for example, the example of 
drawing ] the optical member in which the polarization film 13 is located through the birefringence layer 
side with the method of a liquid crystal cell arranged in one side at least between the birefringence layer 
1 1 and the polarization division plate 3. Therefore, an optical member is arranged so that the 
birefringence layer 1 1 may be located between a polarization film and a liquid crystal cell 
[0028] On the occasion of formation of a liquid crystal display, various liquid crystal displays can be 
formed using a liquid crystal cell proper type [, such as a thing of the active-matrix drive mold which can 
use arbitrary liquid crystal cells, for example, is represented by the thin film transistor mold, a thing of the 
passive-matrix drive mold represented by TN mold and the STN mold, and a thing that attached the color 
filter, ]. Moreover, in a liquid crystal display, two or more sorts can be arranged in one sort of the proper 
optical sheet used for formation of a liquid crystal display of condensing sheets, such as for example, an 
acid-resisting sheet, an anti-dazzle sheet, an optical diffusion sheet, a prism sheet, and a lens sheet, a 
back light, etc., or a proper location. 
[0029] 

[Example] The triacetic-acid cellulose film which prepared the birefringence layer which consists of an 
example 1 discotheque liquid crystal polymer was stuck on one side of the polarization film which 
consists of a polyvinyl alcohol system oriented film of iodine content so that the birefringence layer might 
serve as an outside, the triacetic-acid cellulose film was stuck on the other side of a polarization film, 
and the optical compensation polarizing plate was obtained. On the other hand, the quarter-wave length 
plate which carries out superposition spreading of the cholesteric-liquid-crystal polymer whose reflective 
core wavelength is 760nm, 650nm, 550nm, or 430nm, carries out orientation processing, forms the 
circular polarization of light division plate of 4 layer structures, and becomes it from a polycarbonate 
through an acrylic adhesive layer through the rubbing orientation film was pasted up on the triacetic-acid 
cellulose film, and the polarization division plate was obtained. Subsequently, the adhesion laminating of 
the polarization division plate was carried out to the side which does not have the birefringence layer of 
said optical compensation polarizing plate through the quarter-wave length plate side through the acrylic 
adhesive layer, and the optical member was obtained. 

[0030] What carried out the adhesion laminating of the optical compensating plate which comes to 
prepare the birefringence layer which becomes a triacetic-acid cellulose film from a discotheque liquid 
crystal polymer to one side of the polarizing plate which comes to stick a triacetic-acid cellulose film on 
the both sides of a polarization film through the acrylic adhesive layer so that the birefringence layer 
might serve as an outside was used, and also it replaced with the example of comparison 1 optical 
compensation polarizing plate, and the optical member was obtained according to the example 1. 
[0031] The birefringence layer which consists of an example of comparison 2 discotheque liquid crystal 
polymer was omitted, and also the optical member was obtained according to the example 1. 
[0032] The thickness, the light transmittance, Hue b (NBS), the angle of visibility, and the rate of the 
improvement in brightness of the optical member obtained in the evaluation trial example and the 
example of a comparison were investigated. In addition, the contrast ratio at the time of considering as a 
liquid crystal display evaluated the angle of visibility based on 10:1 or more visual field fields. Moreover, 
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the rate of the improvement in brightness investigated and evaluated the brightness at the time of 
permuting by the optical member which obtained the polarizing plate by the side of the back light in the 
example and the example of a comparison on the basis of the brightness in the case of having arranged 
the liquid crystal cell which has a polarizing plate on both sides on a back light. 
[0033] The aforementioned result was shown in degree table. 

Thickness (micrometer) 90 degrees [[ 149% ] 0034] Light transmittance Hue b Angle of visibility Rate of 
the improvement in brightness Example 1 430 43.9% 4.89 120 degrees 146% Example 1 of a comparison 
555 43.4% 5.31 120 degrees 143% Example 2 of a comparison 425 44.2% 4.87 In the example, a table shows 
that little coloring which matches mostly is attained, when improvement in thin-shape-izing and light 
transmittance is attained and it does not use a polarization division plate, aiming at improvement in 
brightness and an angle of visibility (example 2 of a comparison). 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 -**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical member characterized by consisting of a layered product of the optical 
compensation polarizing plate which comes to support the birefringence layer which consists of a 
discotheque liquid crystal polymer in the transparent protection layer which covers a polarization film 
and the polarization division plate which divides the incidence natural light into the reflected light which 
consists of polarization, and the transmitted light. 

[Claim 2] The optical member which consists of what has a birefringence layer on the outside of 
transparent protection layer which consists of a cellulose system film which covers the polarization film 
with which an optical compensation polarizing plate consists of iodine or a polyvinyl alcohol system 
oriented film of dichromatic dye content in claim 1. 

[Claim 3] The optical member which is that to which a polarization division plate becomes one side or the 
both sides of a transparence base material from the circular polarization of light division plate by which it 
comes to attach a cholesteric-liquid-crystal polymer layer and quarter-wave length plate more than one 
layer or two-layer in claim 1 or 2. 

[Claim 4] The optical member which comes to paste up an optical compensation polarizing plate and a 
polarization division plate through an adhesive layer in claims 1-3. 

[Claim 5] The liquid crystal display characterized for the optical member according to claim 1 to 4 to 
which a polarization film is located between a birefringence layer and a polarization division plate by the 
thing of a liquid crystal cell which it comes to arrange in one side at least through the birefringence layer 
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DRAWINGS 



[Drawing 1] 
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